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ABSTRACT ‘

This self-instructive workbook focuses on the
identification of a set of classification abilities related to
learnlng. It utillzes written materials, videotapes; -and students,

‘and .is supplemented by a program and support system which includes

1nstructlon, teaching experiences for practlce, discussion,. and
individual conferences. The three major goals of this-workbdok are to
enable the teacher to (1) use a clinical methoq to administer, at. any
grade level, diagnostic tasks related to classification ab111t1es,

(2) 1dent1fy the developmental level each student in the class has
attained in terms of classification abilities; and (3) select, from .

resources avdilable, subject matter appropriate to identified levels’

of develophent. ClaSsification ability tasks are included which deal

'with different types of sorting and reclassification. The workbook.

contalns outlines for eight self-uorkshops, some of which involve (QF

* assessing the ability to administer classification tasks, (2)

administerinyg classification tasks to students, (3) 1dent1fying
levels of classification abilitieg, and (4) matching experlences to
levels of development. The workbook also includes exercises in
identifying classification abilities related to mathematlcs, in
introducing the concept of "horizontal instruction," and in pictorial
and symbolic sorting. There is a section dealing with a review of °
research on classiflcatlon abilities and a bibliography. (BD)
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learning about learning:*’

classification abilities

A PERSONAL WORKSHOP

Lok,

. - by = .
Lawrence_F. Lowery
: r

.This self-directed, personal workshop focuses upon %he identification
of a set of abilities related to Tearning. The set, described as
classification abilities, is not independent of but is distinct from
other sets of abilities described in other books in the "Learning
About ... Series.” Although yqu will learn many ideas and develop ~
various skills from experiencing this workshop, three major goals

are .identified below. , . : ' ¢
- As a.rédsult of this workshop, you will : ’
. . be ablet to: o g ‘
\,/ ’ ‘. - ) "
g "1l. use.a clinical method to adminis-

_ter, at any grade level, diagnos-
tic tasks related to clasgifipation
abilities, ’

2. identify the developmental level :

' each student in your.class has
attained in terms of classificacion
abilities,

3. selec{, from resources available,
subject ‘matter (content and manip-
- ulative materials) appropriate to .
. identified le%els of development. ‘

Hopefully you will become able to determine

' levels of development by observing students
during their normal activities without
relying upon the administratioq of the tasks.

This wqrkshop is self-instructive. It utilizes written materials,
manipulative materials, videotapes, and students in your classroom.
It is supplemented by a program and support system which includes
instruction, teaching experiences for practice, discussion, and
individual conferences.

<

The value of this and other books in the series depends upon the
"use of the presented ideas in instructional situations.
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This booklet on Classification Abilities is one of several being.
" developed under the general heading "Learming About .,. Series'" by the .
‘\ ’
University of California Cooperative Teacher Préparation Project (UCCTPP}.

This project, a new instructiohal model f6F teacher e&ucation, is
being implemented through cooperation of the School of Educatioh of the
niversity of California at Berkeley3';he Lawgence Hall of Science, and
the Mt. Diablo and Vallejo Unified School District§.' Approximately 45
beginnina teachers, both elementary and secondary, spend one year of pré-
service preparétion and their first two years of classrioom teaching within
the program. The project represents an effort to manage a mych larger
portion of the beginning teacher's exper1ence than has h1thert0 been
‘attempted. One major objective of the project is to assist new teachers
and the. expefienced teachers working with them in becoming regular eyaﬂuators
6f their own instruction. Participants in the program aré'taught to use
materials and techniques that he1p assess stdges of intellectual development
in students, to 1dent1fy and prescr1be 1earn1ng activities commensurate B i P
with their students' intellectual dévelopment, and to use techniques for
assessing their interactions with students. The research objeetive of the
project is to determine the effectiveness of the model program in developing
the instructional style of begjnning and'exe rienced teachers,

\

The "Learming About ... Serieé" is being developed through the resources
of the School of Education and Lawrence Hall of Science, University of
California, Berkeley. The research dimensidn is be1ng funded throuqh a
National Science Foundat1on arant.

'
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- INTRODUCT 0N

) L%
The process of c]assifying Ties at the very heart of human learning

and sets man apart from most primateg and other animals. Scientists use
the process whenever they define scientific concepts or use taxonomies.
Eafh of us uses it whenever welth1nk for every word we speak, hear,
read, write, or thihk denotes;a,group or class of objects or ideas. 1In
an attempt to understand his'world, man has become proficient in this

process, making it one of the most powerful tools he has for producing

and arranging information about his world.-

iIn its behavi%ia] form,.classifying is exemplified by the ways
through which we mike sehse/of our env1ronment by realizing “what
things go togetherb" In its cognitive form, it is the ways through
‘which we mentally structure the sensory input frem our environment
'Many ‘psychologists be]ieve that the behaviora] and cognitive forms may
be tightly anterwoveh because organizational ab1]1t1es, such as sorting

and grouping, appear to be preliminary ‘and necessary for effective -

‘o

conggptua]ization to take p]ace.

It is known that in the ear1y ]eve]s of deve]opment children tend
to be perceptua]]y oriented and seem to be able to use an organ1zat1onaT
abi]ity which a]]ows}them to sort objects on the bas1s)oﬁ certa1n char-
acteristics, but'not;others. For example, in our cutture the ability to
sort objects on the basis of color is the earliest to appear. By age 7y
the abi?ity to sort by shape is pregominant (Goldman ]963):' Sortjng by

such characteristics as pattern (design on an object) is next, and then

s

i!’
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size (Johnson 1969). The sorting of objects by the materials of which
they are made or by other abstract character1st1cs, such 3s molecular .
structures; develops much later. It is a]soﬁknown that at ear]y levels,
children group ObJeCtS on the basis of single character1st1cs TQZ
ability to use two or more discrete characteristics simu]taneous]y as a
basis fo} classifying is a higher level process thet moét children are
not ab]e to perform until about the fourth arade (S1ge1 1966). Thus the
ab1]1ty to gPoup obdects by s1ng1e perceptual character1st1cs develops
early, then becomes less 1mportant in the ch11d s organ1zat1ona1
‘repertoire; the abilityyto group by. more than ‘one characterist1c simul-
taneously or to group b& abstract characteristics that ‘are %e]atiVe1y;
"autonomous of personal experiénce, deve?ops later. It should be noted, .
however' that although ear]y ebi]ities’recede into the background: they,
never d1sappear comp]ete]y ‘Some become less useful and less available
to the individual as more effect1ve forms of organ1z1nq take the1r place,
but when an 1nd1V1dua1 encounters a "new" situation, he may’ Aeturn to

basic orqanlzat1ona1 ab111t1es in order to render it comprenens1b1e

Deve]opmenta] theory suggests that the ?bility of students to deal . .
" with ‘physical and mental orqanizations by creattng c]éssee, bj breaking .down
c]asses into subclasces and by reorganizing ‘classes nlalternétive hases

is a crucial cornerstone of logical thought, Durjng Sﬁe elementary schoo1_

years, children acquire the competency to add classes of 1tems'together,,to‘

{ .
mu]tip1y~c1assesa to divide classes into smaller units, to expand classes, -

5

"




and to think in terms of classes that include or go together (in

combination) to make up other classes.
VG o
éﬁ/ " It has seemed reasonable for some time that the organizing process

.,/3j; is actually made uE of a variety of gef%nab1e/ab111ties and that these ‘
abilities proceed through ordered levels of qﬁve]opment. Inhelder and
Piaget (1964) propose that intellect deVe1opé in an invariant sequential

. order and thaf'the student must proceed through an irreversible series

o . of levels from;ipfancy through aéo]escencefin order to achieve the

type of 1oaica1f%hink1ng usually associatég with adults. Piagetian

!
theory implies that certain prerequisites;fare necessary before subsequent

14

competencies can appear. For example, a/student cannot learn addition

until he has learned theé concept of number (Sigel 1964; Peel 1960).
s ’ A e
Among the specific abiiities Piaget has identified pertaining to

classification, some’ disagreement still exists conceraing their place-
ment in this developmental sequence. The following 1i;t represents
~only the identified abilities for which there is a broad aqreément
among psychologists as to the order of development (Kofsky 1966;

Allen 1967).

.
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Inability to Graphic Representationsa Individual arranges
Classify -objects randomly, indicates no system
{ . suggesting an organ; rational plan altfiough
the final arrangement might be a design or
’ might represent something such as a face
or a train.

]
Pre-Classifying Resemblance Sorting: Individual can group
Abilities two objects together on the basis of one
common attribute such as color, shape, or.
.size.

Consistent and Exhaustive.Sorting: Individual
can group ail the objects in a set on the
" basis of one common attribute. The individual
“will not Inter-mix criteria within a grouping.

True Classifying— Mattipte Class embensh1p Individual can,
Abilities . . * classify an object into more than one -
. v ' category at the same time.

Class Inclusion/Whole is Equal To The Sum
of Its Parts: Individual can include
one class of objects within a super-

’ . ordinate class.

<

Flexibility In Horizontal Reclassification: Individual can
Classifying classify then reclassify objects in

~Abilities ) different ways, realizing that each way
. is possible at the same time.

; Hierarchical Reclassificaticn: Individual
\ can classify and reclassify hierarchies
“ . , ) of increasingly more inclusive classes..

- -




TYPES OF CLASSIFICATION ABILITIES
SEQUENCE OF APPEARANCES .

' AGE NF APPEARANCE
TYPE ‘ FOR MOST STUDENTS -

3456 7 89 10 11 12 13 14715 18 17

Graphic - 1 .
Representations T . . -

rl

Resemblance
Sorting

ll

Consistent/Exhaustiyve
Sorting

Multiple Class . .. -
Membership ' '

Class Inclusion/
Whole Is Equal to e —
the Sum of its Parts - R

Horizontal % e .
Reclassification ’

Hierarchical - S e
Reclassification _ - -

— - - e e et cam——— ¢j.._...
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Summar ' ‘ S \ - . |
Classifying is the orderly arrangement\of’objects in ways according -
ol |
M 7 N s
. * * to their characteristics. The objects of each group have one or more
B * A X 1
characteristics in common. : ‘
! . ¥
A11 of us apparently go through an invariant seqqgncekof develop-
- - A L4 i '
‘ o‘ » - * 3 3 * \‘ * '
mental cognitive levels .each of which determines the limit to which we
are capable of making organized order out of the objects of our world. ,
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With a friend, take turns tryina each of the
classificetion ahility tasks in this sectdion.

At first, ﬁfy to use the suqaested dialoaue
~ that accompanies each tash; ther aradually
¥ ° Jincorporate your own style. L

. R
NNTE: It is a good procedure to be sure students
can recognize the colors befare beainnina the
tasks. The tasks have been desianed so that the ﬁﬁﬁ-'

most common cases of colorblindness will not ° AL A e
interfere with doina them, ' oF %ﬂ o )
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resemblance sorting
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1
! 4 .Two objects can be grouped together because they are alfke,on,the basis of one common
. Aattribute. For example, from a pile of leaves, two maple le¥ves can 'be put toqether
because they are alike on the basis of shape. Most studen attasn\this ability by
age 4 - 6. . L
" Materfals - F
) 1 small square (1" sides)* - blue.. . ~
"2 medfum squares (1-5/8" sides) - 1 black, 1 red.
3 large squares (2" sfdes) - 1 red, 1 orange with white dots, 1 orande with a white
), Cross. - - - .
< 1 small circle (7/8" diametery - orange. . -
- 11 medium circles (1-1/8"_dfiameter) - 3 blue, 3 orange; 2 black, 2°red, 1 red with
white dots. ’ A R i .
) ¥ 3 large circles (2" diameter) - 1 blue, 1 red, 1 orange.
3 small triangles (3/4" sifes) - 1 Black, 1 black with white horizontal stripes, 1
blue with white horizontallstripes. -
- 2 medum triangies (2" sides) - 1 oranoe, 1 red.
. 1 laroe triangle (3-174" sides) - blue | .
2 medfum rectangles (2-1/4" x 1-5/8" sides) - 1 black, 1 blue.
‘* "jﬂ-;; 3 1arge rectangles (4" x 2") -#¥'blagk with a whife cross, 1.blue with a white cross,
1 orange with white horizontal stripet:. ° .
A o, g P » . .
“h;',",( £ Task | ‘. o * . .
D - The student (S) is sitting opposite or alongside the experiménter (€}, .
ny "~ Procedure T R , .
N : E shows four sets of efght objects cohsecutively to S. _For each of the sets, the
— shapes, colors, sizes, or patterns of objects are chosen so that S is forced to
' - . Mmatch on the basis of only one attribute. .
’ v .
| Set 1 . . .
i ' E places eight objects on the table in front of S: .
% qﬁ' 2 squares (1 large, redy 1 small, blue). _
’
f '6 circles (2 medium, blue; 2 medium, black; 2 medium, orange).
‘ [ E direcfs the attention of S to the large red square. S is asked to select from
[ . — the seven other bbjects, one which is "similar to" or "most 1ike" t.
[ [ S 1s then asked to state the reason for his choice.
- Ty
|
i . . L “
. " 4 o 0t
i *NOTE : Ihe sizes on this and subsequent tasks are syggestions. Such terms as "small",
"medium", and "Targe" are “the important factors for 1stinguishing size.
i "f;:u /
- ; ) r _ 16 8
E € < ‘ Q?
\)é ) r
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Aruitoxt provided by Eic:

Set 2 -
E rllores %he previous set and places eight new objects on the tabie'iq fron&

of S:
1 circle\(sma'n. orange).
2 squareg (1 medium, black; 1 medium, red)
2 rectangles (1 medium, black; 1 medium, biue).
3 triangles (1 large, blue; 1 medium, red; 1 medium orange)

E directs the attention of S to the small, orange circle. S i5 asked to select
from the seven other apjects, one which is “similar to" or "most like" it. .

S is then asked to state the reason for his choice.

w

Set 3 ' . .
E removes- the previous set and places eiqht new obJects on-the table in front
of §: . . :
1 triangle (smal1, b]ack). E |

7 circles (1 small, oranqge; 1 medium, orange; 1 medium, red; 1 medium,
. bfue; 1 large, oranges; 1 large, red; 1 large, blue).

. E directs the attention of S to the small, black trianqle S is asked to

se
S {s then asked to state the reason for his choice. | N
Set 4
E removes the previous set and places eight new ohjects‘gn the table in front
of S: ‘ .
1 circle (medium, red with white dots). -
2 triangles ( 1 small, black with white horizonta1'str1pes; 1 small, blue
with white horizontal stripes).
t. , 2 squares ( 1 large, grange with white dots; 1 1arqe orange with a white
~crogs). r

9 rectangles ( 1 1arge hlack with: a white cross; ‘1 large, que with a
white cross; 1 large, o‘ange with white horizontal stripes)

E directs the attention of §

S is Qhen asked to state the reason for his choice.
A

s
Analysis
For Set 1, S must-.disregard color and size, and match on the basis of shape.

For Set 2, S must disregard shape and size, and match on tHe basis of color.
For Set 3, shape and color must be neg]ected and matching is done by size

For Set 4, attributes of shape, co]org and size must be disregarded and
matching 1s done by pattern. a
1

Ifs correct1y matches within at least three of the four sets, he is .
probab]y at or beyond the resemblance sorting level of deve]opment

.

. L

\ . ‘e
y -1,

to the medium, red circle with dots. S ts asked to

select frow the seven other objects, one which is "similar to" or "most like" i
) .

.

from the seven other dhjects, one which is "similar to" or “"most 1ike" it.

N

-

\V
/
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' 7 consistent /exhaustive. sorting A /
\Princigle ’ ' -~ . " "

A11 objects in a*set’are grouped on the.hasis of one common attribute.
“For example, if some ohjects are grouped on the basis-of shape (i.e.,
all circles are put together), then all objects are grouped on the
basis of shape (i.e., all squares are put together, all ‘triangles are
put together, etc.). Most students attain this ability by age 6 - 8.

Materials ' . . ] T ..
6 triangles (2-1/4" sides) - 1 brown, 2 red, 1 blue, 2 orange.
) 5 squares (1-5/8" sides) - 1 red, 2 blue, 1 orange, 1 yellow.
"4 &ircles (1-7/8" ‘diameter) - 1 blue, 1 orange, 1 yellow, 1 red.

< . 4 white plates. _ . ‘ )

; Task - : -
The student (S) is sitting opposite or alongside the experimenter (E). .

,_Procedure' " o ' . .
E shows two sets-of objects consecutively to S.

‘e

Set 1

E placés twelve objects on the table in front of S:~
5 triangles (] brown; 1 biue; 1 orange; 2 red)
4 squares (1 bﬁﬁeifﬁvdrahge;~1 red; 1. yellow) '

3 circles ( 1 blue; 1.brénge; 1 yellow).

E: "Sefect objects that are alike.”

? If.S chooses a’ group to which only two objects helong (e.g., yellows), .
N S is encouraged to choose another aroup of objects. If S selects two .
* objects from a potentially .larger group, S is encouraged to add to the
group. S can use as many obiects for one group as S wishes.
. 7 set 2 . ‘ x
v v E removes thé previous set and replaces ‘it with nine new objects:
4 triangles (2 erange; 2 red) '
\ .
3 squares (2 b}u%; 1*orange)
2 circles ( §§ﬁ37Ue; 1 red) :
s © 4 white plates. ¢ ¥ ' :

o~

’

0 : .




4 N 4

© E places the blue circle on a white plate and says: "Find a2l the 5~
7 objects Like the one on tfie plate, and place them on the plate also #°

S When fhe plate has been filled with as many objects as S wishes, it
.~ = is removed to.prevent S frem shifting criterion. The procedure i$
_ repeated until all the objects are used. :

Finally, the plates are returned, and S is asked to describe the con-
tents of each and give a reason for the arouping used.

Analysis

h For Set 1, S must choose three or more objecté, all possessing a common
attribute, to indicate consistency in the criterion used.

For Set 2, S must make three to five exhaustive sorts - either triangles,
squares, circles, or browns, red, blues, oranges, yellows - to indicate
that S is at or beyond the consistent and exhaustive sorting level.of
development. More specifically:

a. Each of the objects in the original set of nine must .
‘be assigned to a iroup

b. Within each group each‘objecf must possess the same
attriQute.

c. Every object that was in the original set of-nine and
that possesses the attribute on which objects were .

[3

sorted into a aroup is included in that group. L -

d. The same general tyS% of attribute is the criterion
for all sortings. If one group cons1sts of similar’
shapes, so-do the others. . .

e. The same number of attributes serve as cr1ter1a for .
each group. If one group is defined by the joint ' <
presence of two attributes, so are the other aroups.

A

y .
-f -
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multiple class membership . :
Princigie . ‘ . . P

An ohject can belong to more than one class or set at the same time.
Most students attain this ability by age 8 - 10. )

Materials .
4 large triangles (4" sides) - 2 red, 2 yellow,
4 small triaﬁg]es (2" sides) - all red. ‘
3 paper bags.

. Task. .
The student (S) is sitting opposite or alongside the experimenter (F).

E places 8 trianqles in this order in front of S:

_ F makes sure S understands the term triangle and recognizes the colors.

-

Procedure

E shows one paper bag and says: "This {s a bag in which only red
chjects (things) can be placed. Do the smafl objects you s2e belong
&n zhis” bag on not?" NOTE: .A11 the small blocks are red.

Bfter S responds, E asks for justification: "Why dg you think 402"

E shows a second pgper bag ang says: "This bag is.only fonr*triangles.
Do the yellows belong in this bag?" :

After-S responds, F asks® for Just1f1cat1on then asks: "Pc the ned& =
befong 4n the hag- for thiangles 7 B

After S responds, E adain asks for Just1f1cat1on

. E shows the third paper bag and says: "This bag 48 dnly 5on Amaﬁf
triangles. Do the yellows belong 4in it?"

After S responds, .E asks for Justification,

"9
RS oo
GO T
P M 4
RN .
3 B
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Ana]%sis , . ~
S's explanations must involve an accurate description of the attribute

/ that the class in question and the, objects in the bag share. If S

! .correctly answers and explains three out of the four questions, S is
at this level of development and can conceive of’ obJects as simultan-
eously having more than one attriiute. \ -

Alternative Procedure ’ o !

One of Piaget"s research designs utilizes twentyrone picture cards: 3

ducks, 4 birds that are not ducks, 4 animals that fly but are not

bfrds, 7 animals that do not fly, and 3 jnanimate objects* E asks S

to arrange the picture cards in piles so that the animals resembling

, \ : each other are in the same pile.

% E.asks: "Suppose these picture cands were put into this envelope
Labefed BIRDS. Could these cands (ducks) and. Zhese (othen b&hdé) be
. put into the envelope and sTill keep the Label?" -

" E then-asks: "Suppose these picture cards were put into this enve- .
Lope Labeled ANTIMA Could these carnds (binds) be put in with these
(animals that do t §Ly) and stilX keep the Label?" ¥

Using the same envelope, E asks: "Could these (animals that do not
§Ry) be put in wcth these (birds othen than duchs) and s2ill keep the -
Zabel’"

Next E asks: "I§ all the ducks were ka&&ed would there be any'bLAdA
Zeﬁt’ 14 all the birds were hilled, would thene be any ducks LefL? 15
all the animals were hitled, would there be any binds Lefz?"

E asks S to justify his responses after each question (e.g 1f S re-
jects the bird label for ducks, S is .asked: "Aren't duckA b4nd59" If
S rejects the animal label for birds, E asks: "Are not birds animals?" .

/

\

i

*Inhelder, B. and J. Plaget The Early Growth of Log1c New" York:
’ Norton, 1969 .
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_If one tlass is inclqded in another, then all the smaller class s.but
a part (some) of the larger. Conversely, some {(a part) of the larger
class is all of the smaller. .For example, 18 boys and 17 girls are
subclasses which comprise the total number of students or superordinate
class within a room. Most students can -compare the extensions of two
or more classes,which share some properties and understand their
relationship in terms of all and some by age 10 - 12,

Materials , .
5 triangles (2" sides) - 3 -red, 2 blue.

4 squares (2" sigés) - 411 blue.
Task | ) B '
The' student (S) is sitting opposite or alongside the experimenter (E).

Procedure

E' places the nine objects in-mixed-up order in front of S, then
procedes to ask -a series of questions. After S responds to a
question, F asks for justification.

Ouestion 1: "Are all the reds triangles? Why do rnou

think su?” - -
Nuestion 2: '"Are all the triangles red? Why do you

think so?"

Question 3: Wre all the squares blue? ” Why do you
T, think so?"
Question 4: "Are all the blues square? Why do you ‘ '
think so?" .

Ouestion 5: "Which of these ways would use more blocks:
1) using the reds and blues together; 2)
using the squares and triangles together;
or 8) using either combination? Why do
you think so?"

¥
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Analxsi§

The materials used in this task were designed so that the blues can be
subdivided into squares and triangles; i.e., the superordinate class
a8 . blue (A) can be broken down into two.subordinate classes, squares (B)
- and t;iang]es (B). B (squares) is the larger of the two subclasses.
Also,” the' triangles (B) consist of subclasses red (C) and blue (T).

To be considered at this level of ability, the student must correctly .
respond to four odt of the five questions posed by the experimenter. .
Some acceptable responses might be as follows: <

Question 1: "Yes, there are no red squares."
Questzlon 2: "o, some are blue."

duestion 3: "'Yes, there are no red squares, "
Question 4:“ "No, some are triangles.”

»  Question 5: '"There are as many reds and hlues
- » together as squares and triangles ¢ -
8o that either method would use
the most blocks."” SucCh a resporse
indicates that the student under-
stands that there are as many
\> objécts in a superordinate class
as there are 'in all.of the
subclasses. .




‘.. horizontal reclassification

.

' Principle ' ' .
An array of objects can be classified into,groups using one set of attri-
butes and can be reclassified on the basis of another set cf attributes.
For example, a set of rocKs grouped on the basis of size and shape
can be regrouped in a different way on the basis of color and texture.
Most students attain this ability by age 12 - 14.

Materials

1 (2" x 2" x 3/4") red, wooden -block.
1 (1" diameter) red, rubber ball.
1 (1" diameter) red, round wooden checker with a central hole.
1 (1/2" diameter) ‘red, round, transparent, plastic checker.

: 1 (1" diameter) red, round, opaque, plastic checker with a ridged
periphery on both surfaces.

1 (172" diameter) opaque, glass marble, white with red stripes.
1 (1/2" diameter) black, opaque, glass marble.

-~

Task
The student (S) is sitting opposite or alongside the experimenter (E).
Procedure ' ‘
f ) S is presented with a set of seven objects. Each of the seven can

be removed because it has one attribute that is different from all
\ the others, and the remaining six objects can be c)assified on a
singIe common attribute. The attribute on which ‘the remaining

six objects can be grouped varies, depending upon the dhject re-
moved : !

a. The‘wooden block is square, all the rest are round.

b. The rubber ball is soft, all the rest.are hard.

c.- The wodden checker has a hole in it, the rest are entire.
d.

The transparent checker is-transparent, the rest are S
opaque A o . . :

ke o A A e A S b A i kil i it A

e. The ridge checker is rough, the rest are smootha

f. The white and red marble has two colors, the rest
have one color. -

g. The black marble 1s black, the rest are red or partly
red.

~
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E successively removes the single objects and asks S to supply .
an attribute common to all the remaining objects. Negative
statements of the following type are not acceptable: when the
square is removed the remainderare described as "not square.”
Two exceptions permitted are for the removal of the wogden -
checker with a hole and ¥or the transparent plastic disc. When
the former i's removed it "is acceptable to describe the remain-
ing objects as "not having hofes", and when the latter is re-
moved it is acceptable to describe the remaining objects as

- "ean't see through them."

. The total task is designed to determine whether S can see dif-
ferences and similarities among objects and can change the basis
for grouping objects.

Analysis ‘ — =
A student at this level of deve]opment should be able to supply
an acceptable reason for grouping the objects in at least five
of the seven groupings. NOTE: The student should reason that
i each member of the six objects in each grouping possesses the
! same criterial attribute and this attribute must not be included
in the isolated (seventh) object. For example, it is not \
acceptable forva student to state that all the remaining objects )
are shiny, or that all are playthings, or that a]] make a noise . \ :
when dropped. ‘ |

-

RN
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hlerarchlcal reclassrﬁcatn n

-

. ) < '
Princig?e ' ‘ : Cf ﬁ .
A Objects or events may be arrange and rearranged into useful hierarch-;
ies of increasingly more inclusive classes. The fewer the attributes {
used to define the class, the more inclusive or general the class. For’
; example, the class of red squares, is included in the class of squares.
Most studenes attain this ability'by age 14 or 15.
ﬁateria]s
2 triangles (3" sides) - 1 white, 1 black,
4 squares (2" sides) - red, white, orange, yellow.
3 rectangles (2" x 1") - red, orange, yellow. Lt
5 circles (2" diameter) - red, white, black, orange, yeilow, Lot

3
y
:
E
f Task

= The student (S) is sitting opposite or a]ongside the eXperimenter (E).
F

:

3

i E places all the objects on the table in four groups: squares,
° circles, triangles, rectangles. . K :

Procedure . ‘

E: "Make 3 groups out of these 4 bnaupé. 1§ you move one object h
An a group, you mudt move all the Tbjeciz in 2 group.”

After S has regrouped the objects,|E asks for Just1f1cat1on, "Tell
me why you grouped them in that way.

After S has given his rationale, E\says: "Combine these 3 gnreups
into 2 grnoups and tell me your neason for your new grouping.”

E

E After S has regrouped the objects into two groups and states his N .
i _reason, E says: "Now make one group and Zefl me your reason for .

i this anoup. Explain why this group 48 possible." -

| .

.

Analysis |

. S demonstrates competence in hierardhical reclassification if he >
j . can at least combine four groups to form three and three to form
E two and 1is ab1$ to give a satisfacto y reason for each combinat1on
; | E ‘ ‘. b ..
§ \ * »

i
}

4




they dre done, the number that are dfhe, and the

Except. for the first workshop; the order_ in which
time it takes to do them are up-to you.




' o “- WORKSHOP A

-

© . .assessing the ability io\
.. administer classification tasks

g ; - L, - .

[ .

The purpose of this personal workshop is toTgithe you in h

practicing, the tagks shown in the previous section. After

finishing this workshop, you should be able to use a clintical
e a !

method while admnistering the- tasks. -

|
|

—_

!
|
B

- LY T
S , . .
" X

1 1
.
-t
> * . '
. -

% - . . .
Study the Guidelines 8h the next page,+then select a student in your class-
room. Administer one *pr.moré classification tasks which .you feel are
appropriate to his stage of development. . <.

- :

) lPrepare an audio- or uideo%ape of your admihistering Q@é tasks.

[ 4

At your Teisure, reviey the rehﬁrdinq and use the self-assessment sheet on .
page 23 to guide your_analysis of your use of the clinical method. Save )/ -

the recording, then after further practice, compare a later recording to 'it!

Use the space Balow to jot down personal notes about your'practiée exper-
iefices. N ¥ .

N
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SOME GUIDELINES FOR
ADMINISTERING CLASSIFICATION TASKS

K I *
Purpose. The purpose :or adm1n1ster1ng classification tasks is to
determine the nature of the student's thinking concerning classifi-
cation. : -~

Situation. The tasks are best adm1n1stered on a one-to-one basis in
a private place.

Prior to the uum1nistration of the tasks, be sure the studenf under-
stands the terms to be used or adjust your presentation to use the
student's terms. “

The Clinical Method. When yoy'%ﬂm1n1ster the tasks, ask the student

questions which rpfer to congrete objects which the student has in
front of him. ) 2

To obtain behavioral as well as verbal responses, have the student
manipulate the obJects ang g1ve a rationale for his ideas.

During the task, ask- que%t1ons which challenge the student's idea fin
order to determ1ne how ffrmly the student holds his belief or why he
believes as:he does. Do this in a supportive, accepting, and non--
judgmental way. Do this without leading the student through the -
questioning.

: The questioning strateqy used is not standardized and should remain

flexible. As you observe the student's manipulation of objects,
17sten to his responses and form an hypothesis about the student’'s
thinking. Use your questions to test your hypothesis and, if
necessary, to form other hypotheses about the student's idea. If
the student doesn't appear to "understand a question, rephrase it.

Be careful not to talk too much. This might possibly confuse the
student or lead him into a particular line of thouaht. Give the
student ample time to-respond to the quest1on1ng\ Pause as long as
necessary, and do not rush the student's thinking by asking a new

’/gyest1on.

»
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SELF=ASSESSMENT: USING THE CLINICAL METHOD

Assessment Considerations

Personal MNotes

3

'Y

a. What aspects of the interyiew
indicated that I was non-judg-
mental and accepting of the

« student's ideas? ,

% »

b. What examples in the <interview | -
indicdqted that I avoided lead-
ing tﬂk\étudent toward an idea
I had?

- -

c. What evidence is there that I
let the, student's responses*
and actions guide the discus- .
sion? g

T S

d. What evidence indicates that I
approached the student where #
he/she was and responded to %
the situation independently of
adult expectations of how hef:
she should act? '

*

"e. What evidence indicates I for-
mulated hypotheses concerning
the student's strategies and

, »~ tested the hypotheses through
- manipulations of the materials?

f. In what ways did I check for
Jjustifications? ’
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WORKSHOP B ’

a'dministering classification
tasks to students

o

The purpose’ of this personal workshop ig to gmde you in |
administering classification tasks to students in your

oun elagsroom. After finishing this workshop, you should ’
be able to administer the tasks and record the responses |
of the students. ‘

!

Use the suggested record sheet on the next page (or a variation of it)
to obtain data on several studefits in your classroom.

’,

" Videotape one of your sessions so that the experience can be added to

your collection of videotapes. ’

Have a staff member discuss your tape with you, especially your use of
the c11n1ca1 method -

Aydifbbnal copies of the record sheet are found in thé Appendix.

4
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_— ' RECORD OF CLASSIFICATION TASKS

- . 3

_ . Student ' - o » Age

"Administered By

- ! —T 7
i . . ADMINISTRATOR'S
TASK ! STUDENT'S RESPONSES - : B { T| A ) COMMENTS

| _
! - .

! : .

!

;

Resemblance ‘
\Sorting

A\ | R S

Consistent & o
Exhaustive ’
Sorting™ = <

» . - —— - - - e—

'
- g -
, .

¢ et e o

MultipTe Class
. Membevship )

e e e .....4},_ em m et e =

Class Inclusion/

, Whole Is Equal
To The Sum Of
Its Parts

,
e e e e
. . ..?..__..' -
i

Horizontal
Reclassification

Al

Hierarchical
Reclassification ) o

—~

L ’ [P

Below Level
"Transition
At or Above Level

NOTE: B
s

> — .
nonu




WORKSHO’PTC v | . 9 ;
identifying cognitive operations

related .to classification abilities ‘

v The vurp~se of this workeshop is to aive you rractize in !,
tdentifying cugmitive operations in a different covtext.
After this workshor, ywou should have a greater skill in
12 tron:ferring vhat you have learmed to new situa:i-ne,

-t — c e - ee - — - P )

s . AW

*

g Pead the comic strips below., Each ends on a humorous point that requires
| _ -attainment of a particular c(gqnftive level for understanding. Try to

‘ explain each humorous point in terms of what you have learned in this -
| proqaram. ‘ '

E When finished, check your thinking with the general explanation qiven
: on the following pane, ’

'

3

HGMENTS SR

UNLLE BOB WONT BE
ABLE TO VIBIT U5
THIS WEEKEND...
HE'S STUDYING
FOR HiS BAR
EXAMINATION !

!

]

] . -

'. " o
i

»

r

3

—By Dele Hule

OUR PULP
. |MILL 1S Bi&
- BUSINESS!

7
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/" Mow'D YA LikE
A GOOD €TIEF

~By Johnny Hart 4 » %

W e
it I i

THISYEAR T BAVE ResaLves
™ LEAD A MORE PURRDSERIL
UFE.

$ Pet bunsnam ter 1%
{2
-
. -
‘

. FUNKY WINKERBEAN ' ¥ —By Tom Batiuk
' ARE 40U GOING O NO! 1 TRIED IT ONCE, BUT THE
.1 THOUGHT TD BAKE MAKE. IT FROM SCRATCH GRAVEL. RUINED M« MIXER!
(;memme FOR OUR NEXT MARCIA 2 "/t
‘RAP CELLAR' MEETING,JAN | ] :
‘ v
D '\\ —— g

CHas momes b em
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PNALYSIS OF.COMIC STRIPS®
> . . .‘%

L) .
To understand the humor in each of these comic strips, the reader must be g
at least at the}mu]tip]e class membership Tevel of ceanitive development.

Multiple meanings are often used as a form of humor. A multiple meaning may
range from a simple visual pun (Comic #1), verbal pun (#2) or combination
§#3) to a very complicated relationship of several simultaneous thoughts
#6). ‘

It shodld be clear that the words "bar examination" or "a good stiff belt"
require the recognition of more than one meaning. A1l puns and mdch humor
require the simultaneous recoanition of multiple meanings.

dy

L XA —~By Johnny Hert

]

" How. CAN YoU TeLL , ' . -
WHERE A MAMMOTH -
HAS BEEN #

EVERYBODY*
HATES A PuN.

BY THE snckerRs
ON His TRUNK; .
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WORKSHO P |

identifying levels
of classification abilities

The pur'pose of this workshop ie to give you practice in
identifying cognitive operations in a dsze"eizt context.
After this workshop, you should have a greater skzZZ.zn
_recognizing what you have learned in new situations.’

y

—_— e s e e—me—— e e mme m e ——— - -f—u ——

The 111ustrat10n below represents a set of objects that might be given

,@Q ,

As .the objects are picked up, moved, sorted, and rearranged, you might
observe differences in performance. The differences are reflective of
thinking strategies and may be highly individualized. The final
arrangement that a student makes will not be representative of a
"correct" or "{ncorrect" solution but will be an indication of the
student's level of 1nte11ectua1‘development

i

For each of the illustrations on the next two pages, try to identify
the level at which the student performed. NOTE: In reality, a
teacher should talk with the student about an’arrangement, for the
arrangement itself does not revea] all the thinking that might have
taken p]ace .

-

" You may wish to check your identifications with those of the staff. .
Their identifications follow the illustrations.
, A\ ‘ g
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. 1. Level of classification ability:

s

[;) - ( sz "
=
i
2, Level of classification ab111ty i
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3. Level of classification ability ¢ .

E, @ @ | \‘ ﬂ
; ,

VE .

: . .

E : .30 )

E . 38"

S S R . b o— - B

ERIC™ I




4, Level of classifitation ability:

<

|

| |
&

!

5. Level of classification ability:

3
- ’-)‘ «
. Leaves <
J
Smpoth Edge . '. Lobed edge ot Toothed Edgé
l 1 | ‘ | |
Long {|Triangular|]Square Long||Triangular {|Square| |Long{|Triangular||Square




ANALYSIS OF LEAF CLASSIFICATIONS

1. Resemblance Sorting Level. Note that the leaves are sorted in over-, .o
- lapping pairs (e.qg., The first pair is sorted by serration; second
pair by shape; third by serration; fourth'by venation; etc.). The
shifting of criteria is an indicator of a student being at the re-
semblance sorting level. Another indicator is that the materials
are arranged in one-to-one relationships.

A

2. Multiple Class Membership Level. This arrangement indicates an

integrated grid-involving intersections of two or more properties

‘ for most of the leaves. For example, the leaf in the upper left
corner fits intd two sets simultaneously - the top row of leaves on
the basis of shape and the left hand column on the basis of serra-
tion. The realization that an object possesses two or more proper-
ties simultaneously is an indicator of a student be1ng at this level
of development. . . '

3. Consistent and Exhaustive Sorting Level. In this arrangement, all
the leaves are sorted on the basis of one property - venation. Con-
sistency in criterion and arrangement of the whole set are two indi-

) cators of this level of development. /’*\,

4. Resemblance Sorting Level. The leaves are arranged in one-to-one
relationships, each pairing involving only one property common to
both leaves. Since the criterion varies among the differént pairings,
the student is not yet at the next level of deve1opment which
involves consistency of criterion.

)

. 5. Hierarchical Reclassification Level. The leaves have been classified
' . /.. . into groups and sequentially subgrouped to produce a hierarchical
_ s . arrangement in which each subgroup has membership in more inclusive
. . supraordinate groups. The ability of the student to rearrange the
- «total 'set into a hierarchy involving other criteria would be an
1nd1cator of this level of .development.

\ .« 5
N .
. A

A‘ . N

’ ? 40 )
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\\\ ', WORKSHOP

“_ - observing the administration
of classification tasks

 The purpose of this workshop is to provide additional ’

practice in agses zng levels of development and in
analyzing interviewing procedures After finishing

thie workshop, you shoyld be able to better identify
levels of conservation abilities. j

i

e

Y

View the UCCTPP videotape on Classification Abilities with several other
teachers.

The tape will show students at different levels of coqn1+1ve

development responding to a classification task.

When you finish viewing the tape, discuss the following with your colleagues:

'(/ 1.

2.

What behaviors inﬁicated each student's developmenta] level?
What verbal responses and act1ons distinguished the d1fferent N
1eve1s of development? ‘

Use the assessment sheet on page 23 to analyze the clinical method
used by the interviewer. Did the interviewer lead the student into

a particular line of thought? Did the intexviewer rush the student's
thinking?

N




WORKSHOP F T o
relating games | ‘ :
‘to levels of development . .

BNt

ot

in identifying cognitive operations in a different contexrt,
After this workshop, you should be able to use your assess-

t : !

l‘ The purpose of this worksh/op is to give you further practice ‘

“

!
l ment skills more broadly.

A\l

» & {
Thé following represent a few card' games which most students learn to play.*

In order to be played effectively, each game requires that the student has
reached a particular level of development. In terms of classification

abilities, try to identify the levels of development. Discuss your judg-

ments with colleagues. . .
E ’ . 3 R /\ . . .
; . | - X J
i -
F .
E 1]
E ~
i -
|
; #
- e
F\ 4 ! P
\ | .
\ <

<
[ . .
e \ :‘ ) — ' ~

4

. . < . ‘ -
*Hoyle, Nfficial Rules of Card Games. United States Playing Card rompany, -
Cinn., Ohio, 1970. ] : . A .

4
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WORKSHOP G ‘ ) ' / '
P N . »

/ N
) . (9 L.
creatjng'*‘cl\ezssification B PR .
. . ’ . . <
experiences > & '
L ! ! ) ‘ ! Q.
'The purpose of this workshop is to give you a céﬁﬁéé‘éé"' .
create suhject area experiences related to L\zel of -],
y developrgent . '
. , - .
. . > ‘ . . N -
" For each of the appropr1ate Tevels of c]ass1f1cat1on ab111t;;l;_2;;gt;fénw.w-jr_"y"”
experience for the students you are now teaching. (This means that you
might not create experiegces for some of the abitities Tisted). You might
try to do this for particdﬁar subJect areas such as mathematncs, science,
or social stud1es ’
In the fo]]ow1nq 11st1nq are two samples: a resemblance sorting.experience
designed for students in a pre- -school or kindergarten class; a horizontal o
reclassification.experience in mathematics for students in junior high school.
? Resemblance Sorting (K1ndergarten)
Purpose: At the end of this "experience, students
X wﬁ]i be able to: 1) identify and name the primary oo
and secondary colors, 2) match two objects on the ‘
basis of color. . . . : Lo
Procedure: Provide students w1th.an agsortment of
paper cups of the same size and shape but of. different - .
_colors (red, blue, yellow, green, orange, pdrp]e) <. »
‘Intfoduce another cup that matches by color one of\ . '
those in the assortment. Ask a student to find a ' .
cup that matches it, then let him explain h1s reason1ng ,
_m _ for the selection.,
O Consistent and Exhaustive Sortiné
. Purpose: T . '
Procedure: ST
~ . - ¢
Multiple Class Membé%ship - IR
Purpose: “ , . ' .,

* Procedure: , . 1§




.‘ ; . ' w . ‘ > . . \ 1

Class Iﬁc]psion .

. 'Purggsé: E

Procedure: ‘ sl . <

£

.

<

Horizontal Ryclassification (dunior High) 1
T ) : - T TR s - -

7T Purpose: To introduce the Distributive Property in mathematics

" Procedure:. Show on a chalkboard, the following idea - To name a sum where

P the addends have a common factor, one may first multiply the common factor

- .andi.then add: >
(3x4) +.(7x4) = 12:+ gg = 40

or, Ong may a_dd and then multiply by the common fac
. N ‘ N o . ‘
N v (3x4) + (7x4) = (3+7) x 4 = 10 y{N ~
‘Give 'students the following exercises to work. -

‘n

i

Name the sums and products. , .
1. X6+ (7TX6)= . - 4 (B+7HX6 =
~ . (‘i’- . _ '
2. B3x10)+(7x10)= . 5. B+ x1l0= )

. . . l N l : l - -

3. (3QX Z) + (7 X 2) = . 6. (3 +.7) X 3

Hierarchical Reclassification : e e /\

Purpose: ' , h

Procedure: . -~ &’
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.matching experiences

to ‘levels of development ' . S "'
T 7 .
i The purpose of this woz’kshop is to gv,ve you the dpportunity Y
to assess curriculum experiehces in terms of cZassv,fwatwn v
- abilities. It is-hoped that you will become skilled in
matchtng experiences to Zevels of oogmtwe ability.

Y S S e )

The following experiences involve sorting, group1hg, or classifying.. Read
ch exper1en¢e and try to identify the minimal developmental level of a
st\dent who is able to do each experience suceessfully. ’ .

-
Yo m1ght wish to-compare your 1denf1f1cat1ons with those made by staff
VTerS on the f‘T‘!owfng*pager** , e .

Experience 1 ‘ .
Have a student find the two identical {or most alike) objects which ‘are
. mixed within a set of different objects. After match1nq ObJPCt§, ask
the student to state a reason for the selection.

.
"y . . [

Experience 2

D1str1bute the following materials: banana, orange, orange coloted marsh-
" malMow, orange jawbyeaker, orange button, orange lifesaver, qrange gum.

- Have a student remove one item from the set and- te]1 what the remaining
items ‘have in' common. Do-this for each of the items in the set.

&

Experience 3 . N
Prepare a set of p1cture cards wh1ch show p1ctures of obJects whose

initial. consonant sound is "m". Also include p1cturee'whose initial

cohsonant sound is other than "m". Add-a few more ptrtures which
illustrate words that rhyme with some of the words in the "m" group

as well as with some of the assortéd sound group. Show the pictures

to a.student and ask him to find all the pictures which telong in the

"m" group (Don't Say the letter name, just make the sound). Next,.

have the Student find all the pairs of rhyming words and group them Lo
together \ *

9

“ i - -
P : '

.

Exger1egce 4

Prepare a box of beads oF various s1zes, shapes, co]or , and materials.

e sure that for every bead there is a matching bead. To begin, selgct
one bead m the box and thread it on a string. Have a student find a
. matching bead in the box and add it to the string. Let the student tell
why he selected the bead, then ask him, to place a bead of his own choice
2'om, the string. When th1s is done, another student can search for the
1matching‘head. Students can cont1nue taking turns do1na fh1s act1v1fy




3

Experience 5§
Provide the students with the ten
materials listed in the chart. Let

‘ the students determine the proper-
-~ ties of the materials using hand
lenses and by testing, Mext, ask
them to develop a c1assif1cat10n
_system based ypon their findings
"(One possible system is shown: be-
Tow). When finished, provide
another material that was not part
of the original set. Ask students
to add the new material to their
classification system so-that it.-
is logically included.*

IS

9

]

" moteriols

. t
" o
. ) " requiar regulor irrequlor
‘ 3 cleavage, .1 cleavage ef .
plones plane '
gh §

rhombic _ white

“Ah%.

cubdic

- pale pink
f

Code

Letter

a

bu

CHART OF MATERIALS

- Propertigs, .
metallic luster, éay,‘cubic
cleavage T

blagk, cleavage in one
1
p]a ne v‘a’kes

brittle, biack, irregular
fracture

gray or black, transparent

- at edges; glassy, irregular

-fracture

white, glassy, irregular
fracture

> ]
-pale pink, glassy. irrepular

fracture
white,.cubic cleavage
white, rhombic cleavage

salmon pink, opaque,
cleavage in two planes. !

‘ transparent or Iiéht,

cleavage in ong plane

. dork
P “abed
requlor regulor
3 cleavage I cleavoge
planes plone
- a b

,_,antﬁ:a,e‘ife'

-

Name

galena

biotite

coal”

obsidian_

milky
quartz _

pink quartz

halite
calcite

orthoclase”

t
.
”

-muscovite

irreguiar
. cd

Y

-dull glossy
d

. *This experience was adapted froﬁ the Princeton Project "Time,ISpace,

-

and Matter!

~

McGraw-Hill Pub]ishjng Company, 1969,

~

4
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ANALYSIS OF CLASSROOM EXPERIENCES . - * - . e

v R .
¥ . . “

YR . . ' ¢
. * D R ) - .
1. Resemblance Sorting Level. ' In this experience, the student 1§’asked L

7

' . to put two objects together because they are alike in scme way, Exe’ oo
.. periences requiring one-to-one relationships involve students at the et
resemblance sorting level of classification abilities. ‘ o

]'
'

3

2. HoriZontal Reclassification Level. This experience asks the.student . *

, to classify, then reclassify the same group of objects in nymerous * .=~
ways without constructing subgroups. Note that all the objects became .
Tavolved in complex multiple class membership relationships. ’ L

~
y -

a

quires the student to concentrate simultaneously upon. two or more )
characteristics related t§ symbols and sounds. ‘Although it is more N
complex than just multiple class membership ‘thought, this level of . :

development is a min#hal requirement for doing the experience
successfully. \ ‘ : ' .

4. Resemblance Sorting Level. This is a simple copying or matching éx- v

» perience. Students are given a clue object and are asked to find £ '
one other to match it. e

3

L4 .
. > .
- o . '

5. Hierarchical'Reclassification Level. This science exparience has the

: student arrange (and perhaps rearrange) a set of objects into a useful ‘-
° hierarchy (useful in the sense that unclassified objects can be added
: . . to the structure) involving.increasingly more 1nc]usive classes. - , -

"
- 3

-~

o

|
E
i
E
3
E
g
r
E
|
3
|
|
E
f . . " ' , Do,
E . 3. Multiple Class Membership Level. This language arts’ experience re:
E
:
E
E
|
E
]
E
|
|
|
|
1
|
I
|
f
E
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identifying classification abilities.
related to mathematics

.. { The purpose of this workshop 1s to give you ppact1ce .
in 1dent1fy1ng cognitive operations asked of students ) .
by various mathematics programs. After this workshop,
you should be able to recognize.what classification

o . abilities are asked of students by such math programs
o ) and- to sequence the tasks accordwnq to stages of :
R development. , *41 ‘ \

1

. On this and the next two pages are several S&mp]Ea from Warious mathematics
programs. Identify the level of classification ability reéquired for a
~ student to do each sample successfully, then number the samples ¢to repre-

sent a developmental sequence. C

’

2 ,

SAMPLE 1! - . SAMPLE 114
Level of ability ) Level. of ability
Numberrjn sequence : ‘ 7+ Number 1in ‘sequence
I T i vt
‘ Sets are equsl when they have the same things !
in them, -
| ) -+ 0B oles ®ip
L o8- o
-, -ojod ofm oleg
© L =
ooy oitl  of
,:J - 1 . 2.
. Suppes, Patrick and Joanne Suppes. Wirtz, Robert et al
Sets and Numbers 2. Caﬂffornfap wO:k:thoLe;e1eA aCa]!$£$hia

¥ | State Series, Sacramento, 1970. State Sefies, Sacramenta, 1964.




SAMPLE 111 '

- Level of Ability
Number in Sequence

Sets ol 6

spMPL;dﬁs
) Level 8f Ability
Number in Sequence
Draw bnes to match the ob}ccnr in the nu.

3 Suppes. op cit.

4 Calif. State Series. Modern School Mathemat1cs, 4,
Modern School Mathematics, 1. Sacramento, 1970
Modern School Mathematics, 4.

5 Calif. State Series.
6 Calif., State Series.

sAMPLE TV -
Level of Ability
Number”in Sequence

This dupram howgd

. \ “
AR rvm

Seat boys sim.

Sonst Doyt 60 pot T, 6\

Ko soacs rnm. .

I'IXIICIS!S }

—_
Study the dugrame. Wnite 7 or £ 18 show whether sech
suxement s yueorfoke o ,
1. Neoves sunbars are odd,
o | w2 T Nowdd avmbars s e,
3. Seme odd sumbers s ova.
|

4. Semt muuples of 3 are ol
. 'S mm
-
o)
S AN odd sombers wre amhiphy

ad

SAMPLE W58
Level of Ability
Number in Sequente

The Sugram thows:
All sows and oll gosis el prast.
Annaly that eas grass may be cowb oF
20315 o0 some other bund o anemal

We caa the Wy
o 38 1nemal 1t & 0w or A PoaL,
hes u cal graes,
If o anemsl cats gram,
esumaybesesversgest
o u iy be sewe st Jnd of asigal, \

. —{txtacses}
Study the diagrams. Wrate T of £ 10 shovt whathet
aach sialement i ue Ot 1shye,

<1l|iiiillb ¢l|liiii||’
Al brda braihe, Al c30 have whech,

3 13 3 Car, thea o has whosks.
16 13 3 bicythe, then o s

1618 15 3 burd, then # breathes.
20 W Brraides, thes w munt be

o wns

shidorampn wheek.
L 10 1t becathen, then ot must be 11, 10 has wheeh, thes i smat
abed e acar.

Sarte oot oo -~
o)
6. Hanacucde thennmse 12 Ifitins runpie, Owsik s
smple cloted curve,

€ 1001 3 uaple oved curve, 13 I mapobgon,thoniiisn
thea o 16 0 Gwrde.

7. Hustnasghe, Bensns 14 16t 3 0ot 8 peiypen, e R
umple clovd surve. ' is not 8 Lridaglt.

Sacraméntd 19761

Sacramento, 1970

50 s

Pl




SAMPLE V117 SAMPLE VIS
Level of Ability Level of Ability

. R .
) - Number in Sequence Number in Sequence )
t — ‘
Y mumwm
TN o e b
PR o+ | Sats are equal when they have the same Whinge - e XD OXDrBe®
in them, - 00 % Moy 344 s0d O s muRply by U comnve farter
. T : CXQ+(Ix)=0+Nxs=Oxsas
(X the aqual sele. ’ —{Eass— |
’ D {.5;01} ’ Mame the tums srdd produchs.
— 2 . (4] -8 -
- [z} = \ RTINS 340 (5
. { } . 2 (xeftxg)ae , ¢ o0+nxier
. . . 'l% Solve the equations. - 4
, ; - ; b i_:_.":; e ﬁ:; 1 %xl-.
° IxHes N ITXJee §x 4ms
N D {Mﬁﬁ} Y D‘x;-'- ", :xu'-. ;ﬁ_:
~ XTms X 8=z 4 v
Namna= ‘ S ERE L ERET gl .
, - D{des) e R O
¢ . WxHeT Bx ez Hxjer
- .
{Oa@} = . ht‘-u-kumr-n; ":' ’*; ’
» ol e crsmple T T R-m

* Glooo} oicodl ol : Y

L O A T R T T R T ¥
xe x4 x3 x3

(o]

L]
'
-~ k]

SAMPLE 1x° SAMPLE X1? .

Lgvel of Ability Level of Ability
Number in Sequence Number in Sequence

»

. AT e bearher e “rarsiog b te work ik 4 photagraghie ~
! “-»'I'..'.:“:':':. :::‘l‘k:‘&d them ':hh:“p‘d-: s .::::
4 buse 1rames buc konwed o the ataie 1105 eutlng s3] that w entarglog the
" putares the ape of e pctures would siay the sune U lue sade the ~
¢ picture tuice 31 wode o wonkd Le twace 26 high, snd 10 0n,
J\hk:guﬁobnﬁnhﬂh@l&m&guﬂ&l‘hh
- + M a + [4
: 112}3 S
+ ‘ + :
ylaj7 - i
%,
s [w] ] .
° 12 [ 3 [ 3ETIN 3
3 & Wi (i} , .
7 :&l::;-w‘mdhmhhlh&vﬂﬁh*
5 D ';::’mdrﬂ-mnhmu-'&.bi‘
. . - . Ve
7 Suppes. op. cit. , " ) .
8 Calif, State Series. Modern School Mathematics, 4. Sacramento, 1970 ; ‘
‘9 Wirtz, op. cit. ‘ )
. "10 Elementary School Science Project. Coordinates, Part IV. Univ. of Calif.,
Berkeley, 1964, .

) 43 . ' "
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ANALYSTS OF MATHEMATICS¢TASKS - 1

-
+

SAMPLE I: This task, for successful completion, requires the student to
" at’ least be at the Resemblance Sorting level of cognitive development.
In this sample, identical sets are matched on a one-to-one basis.

SAMPLE II: This is a Class Inclusion/Whole is Equa] To The Sum Of Its Parts
task. Students must recognize coins of different va]ues and combine
the values to attaim a total. - .

SAMPLE III: This Cons1stent and. Exhaust1ve Sorting level task asks students
to identify all sets ons1stentlx using the concept of six.

SAMPLE 1VY: Th1s task involves the intersections of two sets$ and subsets,
thus requires Multiple Class Membership and Class Inc]us1on levels
 to do the task with understand}nq ‘

SAMPLE V This task requ1res ‘matching on a one- to-one basis, thus 1s a
Resemblance Sorting task. . ‘

.SAMPLE VI: Th1s task involves subsets or sets within sets .as well as ‘
intersections of sets. The highest Tevel of .ability needed to do .

» this task successfully is the Class Inc]us1on/Who1e Is Fqual To The

Sum Of Its Parts level. ’

‘<

,SAMPLE VII: This 1s a Resemblance Sorting task~s1m11ar to Sample, I but
. ' s11qht1y more difficult in that the objects are not in the ﬂdent1ca1
‘ ‘order in each of the sets to be matched.
SAMPLE MLLL~‘Th1s is a Horizontal Rec]ass1f1cat1on task because it 'y d
requires students to distribute and redistribute factors within .
an equat1on .

SAMPLE IX: This Multiple Class Menbersh1ﬁ level task asks students to
work addition problems in two directions, then sum their totals at
an 1ntersect1on :

-~ -

SAMPLE X: Graoh1nq requires students to work with two variables at once -

| )
E N to Tocate or 1nterpret points in a two-dimensional space. This type

; . of graphing’ requires that students be at the Multiple Class Membership
7 level to understand the information. -

r

The fo110w1nq indicates a numerical seauence for the above tasks according
to levels of development.

. 1. SAMPLE V. 5. SAuPLE v 9. SAMPLg v+

2. SAWPLE I \\\\5. SAMPLE IX. . " 1. SWRLEVITT - L
3. SAMPLE VII 7. SMPLEX -
4. SAWPLE 111 .8.. SAMPLE II Beow s 5 ,

>,
: 1 .
52 48 L

rd ' " -
; . . .
' , .

,
..
“ 0 -
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. Exhaustive Sorting

vowror

4

introducing the concept of
“horizontal instructiop’*

The. purpose of this workshop is to 1) introduce the idea of-

_ "horizontal instruction" (instruction designed to.match a
particular level of cbgnitive development); 2) provide a
variety of horizontal instructional examp]es for -one Tevel
of developmenty 3) allow for practice in creating other
horizontal instructional exper1ences

~ y

vFor each of the developmental levels described in this book, a var1ety of
"horizontal® (same level) experiences can be developed. It is- possible to
create or select from available resources,.mater1a1s that range from

Mrsthand, concrete experiences, to pictorial or indirect experiences, to

' symbo11c or abstract exner1ence§ related to a particular level of cognitive

deve]opment
- CONCRETE ) PICTORIAL SYMBOLIC .
.. EXPERIENCES EXPERIENCES | EXPERIENCES
Seeing, Hearing, Feeling "
. . ] . Smelling, Tasting
Resemblance ‘ .
""Sorting S *

. Conefstent,and

Multiple &1ass ; <:. N Horizontal Insirhctiona] . :J
Membership . ’ .. Experiendes

Cf;ss fnc]qsion

Horizontal ‘ ' , .
Reclassification ,

Hierarchical R
Reclassification /

The following pages present sets of poss1b1e resembsanbe sortinq act1v1t1es N
that can be used ‘as models for the development of horizontal experiences, N
at other developmental Tevels, Specifically,. each Set of activities con- .

’ tr1bute toward reading readihess,:
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' INSTRUCTIONAL ACTIVITIES
. DESIGNED FOR THE RESEMBLANCE SORTIMG LEVEL
OF COGNITIVE DEVELOPMENT:

CONCRETE EXPERIENCES

Instruction that involves students in firsthand, perceptual experiences,
can span all the senses: seeing, hear1nq, feeling, smelling, .tasting.
The experiences can be structured in several ways: by presenting a-clue
and asking the student to find a matching object; .by" prov1d1ng an array
or reservoir of different obJecis among which two are identical and
asking the student to find the two. that are alike; by se]ect1ng objects

. that have very fine discriminating properties; by arranging objects so
-that their spatial or)entat1ons vary. ‘.

7

Some sample 1deas Follow.

Visual Resemblance Sorting Experiences K

The visual properties of objects that can be selected and controlled in’
instructional situations are: size, shape, color, and pattern. Although
students might begin with grossly different obJects, fine discriminations
can be later used to sharpen perceptual awareness. Fine discriminations
might involve closely matching lengths of sticks, $erations or venations
of leaves, comp]ex des1qns, shades .or tones of colors.

" . 1.  Clue Given: Show students a 1eaf Have them find a matching
- % Teaf (on . the bas1s of shape) from a collection of different]y -
-:shaped leaves. ‘ ‘

2. -Clue Given: Buttons coins, or other small objects can be glued
to heavy cardboard. Ask students to find the two objects that
are alike (Figure 1). Finer discriminations ameng the objects
can be developed by se]ect1ng ones that are more closely alike
(Figure 2). o '
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3. Clue Given: String beads (identical in size and.color but
different in shape).on a string. Every time you scr1nq a ' .-\
bead, have a student string a match1ng bead ? oo
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4. Clue Not Given: Prepare a collection of polished, coloféd stones
; of simiTar size (include two stones that are identical in color)\.
Ask students to find. the two that look the same on the basis of
T co1or,
In the space be]ow, create two more visual exper1ences, one using a clue
and one not using a clue. . ”

"a. Clue G1ven.
Llue hiven

\\.
A -

b, Clue Not Given:
/.)

Auditory Resemblance Sorting Experiences

Auditory propert1es that can be matched on a one-co-one basis are: pitch,.
intensity, and rhythm,. . . Co

1. Clue.Given: Have students listen as you play a single note on
a musical instrument. Ask them to identify a match1nq note from
a number of notes p1ayed in a series. ,
2. Clue Given: Using a pencil, tap simple rhythms on a desk. After
studants Tisten to. the rhythms with their eyes closed, have them
use pencils to repeat, the rhythm that you tapped.

. 3. Clue Not Given: Before playing a series of 7 notes on a musical
. instrument,. ask §tudents to Tisten and record the numbers of the

two notes among the 7 that sound alike. (You might have to repeat
. the series: several times). 7 N

Now crEate two more auditory experiences.

¥

a, Clue Given:

b. C1ue‘Not.vaen:
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. Tactile Resemp]ance Sorting Exper1en?2§; 5 >

hgs

‘Mater1 1s can be selected to emphasize such aspects as size, shape, or
textur s (e.g., roughness, stickiness, softness, sharpness, etc. §

Clue fiven: Prepare about 8 squares éf sanqpaper, 1dent1ca1 in
1ze, but different- in grade. (rouqhness) Place the squares in \\ \
a "feely box". Give students‘another square:. that matches, on the
basis of roughness, one of those
in the box. Ask the students to -
find the matching square. For
iner discriminations, you might
ry using different grades of
ery -paper.

2. -Clue Not Given: Place about+8 wooden dowels of equal -length but
: “ofy ditferent diameters within a "feely box". Be sure that two
-identical d1ameters Have~students useAtheqr sense— . ..

Try td invent twe tactile resemblance sorting experiences.\.
,’” N

a. Clue Given: Co /.

. % “ - . ’:ﬂ \ "y,

R ) . #

. b. Clue Not Given:

9 Al

0lifactory Resemblance Sorting Experiences ‘ ' .

-

OQur sense of smell is not as acute as that of many ofher7an1ma1s, and smells .
are generally described by naniing .the obJeSt that gives off the sme]] (6.9 =
&7 "It smells Tike a skunk"; "It has a mint sme]l“) x

1. Clue Giveq: Place 6 to 8 bars of scented soaps into different
E containers. The bars should be identical in size, shape, and
' wrapped so that they cannot be disﬁlnquﬁshed on the basis of
- color. Place one more bar in another container and ask students
to find, by smelling, the matching conta1ner within the set
E
r

2. Clue Not Given: - Wrap differently scented candies that are
identical in size and shape. Place 6 to 8 of them into "boxes,
or cans. Add one additional box containing a candle ’that
r matches one of the others on the basis of its smell. Mix .
; the boxes and ask students to find the two that smell "alike. - '

P -
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For'practice, create two.more experiences id2p1ving the sense of smel].

. 1

. » 7 .a. Clue Given: _
\ ; L : :
- A . . . s
PR b.\\(ﬂue Not Given: . v
’ . " ] -~ [
N , - . : ‘ Eu
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" Gustatory. Resemb]ance Sort1ng_Exggr1ences . ' .

¢ -Genera11y our sense of taste is combined wwth 6ur sense of smell. Other
. than .the basic tastes of sweet, sour, bitter, and salty, flavors become =~
complex combinations interwoven with our sense of, smel] e

, 1. C1ue C1ven Give each student his own,set of 4 small cups

e e containing salt water, su&ar water, quinine water, and water
' T with lemon juice in it. Hapd each student a 5th cup con-

taining a.1iquid that matches in flavor, one of those ir

the other 4 cups. , { w S 3 . 4,

2. Clue Not Given: Blindfold stude@ts o Let them taste 4 or 5 .
different foods (e.g., slice of lemony cherry, orange, Time, <
pineapple).. Next, give each & Lifesaver that matches one o¥
the previaus- flavors. Ask them to identify which of the

previous flavors it matches. . * o
. . (‘ . - . ‘
' ! » ‘ /\ ) -
Here's your chance to create two more. (Wine tasting activities are not«
* . a]]owgd). ’ \ . ! ‘ ’
s . . . - ) L} 4 . ,'
. a. Clue Given: ‘o .
) -3 ’ e
% 3

b. Clue Not Given:




PICTORIAL CXPERIENGES . .

LI M

6

Instruction that does not involve ‘students in firsthand (concrete) experi-

encgs but which reprasénts the concrete by an illustration or photograph,

is essentially an indirect experjence. As with concrete experiencés,

pictorial experien¢@s can be structured in several ways: by presenting

a clue and asking the student to find a matching picture; by providing a

reservoir of pictures among which two are identical and asking the student

to find the two that are alike. Illustrations can also be drawn to involye

students in making fine discriminations, pr 111%strat1ons can be arranqed
»to provide different spatial orientations.

Some sample ideas follow. -

¥

Pictorial Resemblance Sorting Experiences

Only visual propertiés as described earlier (size, shape, color, pattern)
can be 'utilized within pictorial experiences. These properties are a
Timitation of pictorial experiences. . ‘
Each of the following examples asks students to find one picture that
matches another picture.

1. C]ue Given:

AVAN ORI
% O.o@

P
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3. (Clue Given, Different 6r1éntat.10n:. ( )
S e,
0o s
{ ] - : .
V. .

P

)

4, Clue Not Given: -

72000 6
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SYMBOLIC EXPERIENCES

Symbolic experiences are very 1nd1rect Since symbo1s stand for something °
else, the .experience is never- firsthand, and: it requires prior experience

ot _knowledge to comprehend the exper1ence This is perhaps the greatést
11m1tation to, symbo11c experientes. It 1s poss1b]e however, to mix symbo11c
exper1ences with concrete or pictor1a1 exper1ences

Some samp1e ideas follow: - ' .

Symbolic Reseﬁb1ance Sorting Experiences . l ,

A1l the sensory propert1es described for concrete experieﬁces can be conjured
up through symbolic experiences, -

For each of the following, students are asked to. find the symbol (1etter, word,
or words) that-matches another symbol.

1. Clue Given, Identical Single Letters:

%
fllg.h £ t | [allp o p b
. r,'. ’ . 4
2. Clue Not Given, Identical Single Letters:
[ m w n’v.w [ A 2 lf “

;3. Clue Given, Different S1ng1e Letters:

E efﬁaw”,l l#l%%h > ]

4. Clue Given, Identica1 Conf1qurat1ons

-

did| day - dip "dia\ _‘ljcop, {cip""‘tbp tap:

—pr

5. Clue Not‘ﬂ%ven, Ident1ca1 Conf1gurai1ons' M Lo ' .

lhad

———

hbpo had J.., ! :bu’(ﬁ putr did put ]
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6. Clue Givenj‘01fferent Conf_gurations

P s A - ’ . N
\

- +

L e hop,&thut%at L] e sat it aee

7. Clue Not G1ven Dafferent Conf1gurat1ons o

run dewre qan | - . | Bl fill —&(/ “Y

’

-

8. £1ue'No£'GivenJ,Semantics:.'

Cot S.ame ‘Different
‘ See me run, See me run. .
‘Look at them, Look at these. ‘
" Open the door. Open. thé floor.
G right now. Go right now. - '

4

9. Clue Given, Symbolic/Pictorial: Provide a reservoir of words,
one of which matches a real or illustrated object. Ask the
students to match each object with the word associated with it,
NOTE:" Jn this example, the student must distinguish among

- similar appeartng words (f1ne discrimination).

4
-

! : ,
Picture [ Words : L

oo D | o @

-

: o @g -track " ruck train
- an . ‘

]

M *

o -t 10. Clue Given Symbolic/Concrete: Make certain vowel sounds, Ask

students Eb distinguish among a set of vowels, phonetically
markad, and mark the vowel that matches each sound you make.
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The samp]es presented in Workshap J were selected to give you a feeling for
.+ " the almost 1imitless range of instructional possibilities for a particular

lével of deve]opment Certainly many more,can be created beyond what was
presented ‘here.. . . )

*

. »

' The samples were al$o selected to match one su matter area - reading.
Reading readiness and the sequent1a1 lead into actual reading have been
emphasized because of .their jmportance to the learner. Many of the ideas

) presented here are also useful for helping students in need of remed1a]
work 1in read1ng :
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¥ REVIEW OF SOME- RESEARCH ON
- CLASSIFICATION ABILITIES

!

" Prolog ’

Classification abilities, togethér with interpretivé abilities and .
associative thinking, are important aspects of{the rognit1ve processes
by which man organizes and connects together the input from his envi-
ronment. Classification (or categorization, or grouping, or sorting)
is of great imptrtance in everyday thinking bécause it is a necessary.
pre1iminary‘to concept formation, the procéss by which we make sense
of our environment through the realization of what things go together. .

This deliberate classification is of practical value for it limits
Fselves.

the amount” of information with which we need to concern

Concepts a}e {earned b}»so;ting, in an appropriate fashion{ the
information that is received through our senses;, thu‘ concepts are
simply c]assifications of stimu]i that have one‘or more common char-
acteristics or attributes. Bruner, Goodnow, and Austin (1956) state
that to classify "is Lo render dLACMLanabﬁy dtééenent things equiva-
Lent, to ghoup the objecté and events and people aaound ws into ¢lassed,
and to neApond ta them in teﬂmé 04§ theirn class membership nather than
thein untquenQAA " And McDona1d (1965) states that once a repertdire of

concepts is avai1ab1e, they "Aenve as deutceb for sonting information,
and th44 Aokt&ng paaceéa detanmtneé the wag in whtth the person will

;'o4gantze new infonmation Lnta new concepto."




According to Wallace (1965), grouping skills are.necessary not only
QO .
for effective cohceptualization, but are also necessary fer "reasoning,

since 80 much of the verbal behavion often vaguely called 'abstract think-

ing' appears to consist of reasoning about clasfes and class membership.

This includes mathematical neasoning since numbers are classes of classes.”

Log .
4 ' ‘t
Interest in classification abilities-began during World War I with

a study of impairment of .abstract behavior It vas discovered that the

. abstract1ng ability of brain- damaged pa§1ents differed marFEdL¥ from that
“of nonna] 1nd1v1dua]s Eventua]]y various sort1ng tasks were deve]oped

_ Tor diagnostic purposes Halstead 1940). Sub equent to the ana]ys1s of
- i

performance changes iﬁ brainedamaged‘patiehtﬁ, these tests were used with
normal individuals of all ages ‘for the stud& of concept formation; parti-
cu]ar]y with ch11dren where a str1k1nq p7ra1]e1 was found to exist between

pathological and ch11d thought S // - - L i

* Concept Formation Studies

Since the early studfésf the major area of research using c]asdl

L

ification tasks has dealt with concept formation. Within this resea;ﬁh,
the majority of work has beéd limited to émpﬁrical determinations dﬁ
classificatory performance of individuals at different ages. These

studies of concept fonnatiow,hav been summarized by Vinacke (1952),

Werner (1957), Wallace (1965), /and Kofsky (1966). o

o




S | .
A typical empi}icgl.i}ydy was carried out by ﬁnnetf,(1959). ghe
use§i§03 children .between 5.and 11 years of agé and 4é adults between
18 and 73 years of age. Her sorting test consisted of 16 cards with
uncolored line drawings, 4 of wpich depicted animals,. 4 p]ant;, 4
veh;"es and 4 articles of furniture. Each sdbﬂect was instructed to
g "Sont the cands into groups so thgt the ones that go togethen are 4in

the Aame goup,”

The more than 200 combinations of cards which were produced illus-
trated we11 the problems of 1nterpretat1on facing the experimenter

dealing with classification tas Half the 200 combinations occurred

oh]y once. Eiamp]es of all types of or'tings were found in all age
groqps. A complete four-by-four sorting into anfma1, p]ant; thic]e,

and furniture groups was made b& only j24 chj]dren and 11 aduﬁts, and

only one child gnd one adult made a complete two-by-eight soﬁtipg {nto v

1iving and non-living things. Annett determined that:

. a. The number of sortfing combinations produced was
reduced as age ingreased.

. b. The content of the explanations giver did not
change with age.

c. The structure of the-explanations or the ways "
the facts were used in relating objects together, -
changed with age.

The, explanations given by the subjects weré'found to be of five

types: 1) no exp]anatjon, 2) enumeration (different facts given about

eacv object in turn), 3) continuity (objects related together in a’

direct, concrete interaction based on place, time,-animal, or human

§
\
\
\
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activity),v4).simiﬁarities‘(a characteristic;common to the objects is

. " . , L4
given), and 5) class names. The adults generally (although pot always)

e

gave exp]anations acceptable for correct,'iogicai thinking, but the older
adults performed more like chi]dren in that they gave mqre enumeﬁations
and contiguities The order of deve]opment bf the five types of exp]aa,
nations remained the same whether the data were ana]yzed for age or for

inte]]igence.

~

. Concept Formation apparently invo]ves iearning how to discover‘and
" «select attributes, tha@'is, c]assificatory criteria appropriate to the
matter at hand and "Zeaantug to deal with Meﬂat&onbh&pé anong zheae
azxxtbutea" éE]ementarx Science Study 1966)h whiteman (]962) believes

-

that_concept formation must mean sensitivity to the‘common features form-

ing a ciass The criteria for classification must be carefully chosen'by

LIRS

the individual himse]f for the-particular situation SO that the résuiting

concepts are of maximum va]ue to him and iead to effective thinking

Evidence which indicates that the abi]ity to form, class concepts is

.the most fundamental cognitive process can be summarized as fo]]ows

*
¢

1. The attainment of class concepts is nelatively independent

"< of verbal props. For example grouping is recognized in
the behavior of children as young ‘as 1 1/2 years (Stott
1961) arid in non-verbalizing organisms lower on the .

.- . phylogenetic scale such as Macaque monkeys {Andrew and
' Harlow 1942). Wallace (1965), however, points out

that on]y elementary Tevels of ciassification ‘that is
grouping of objects on ghe basis of shape and co]or, can

N, -




- be entirely independent of language and that the’ more
advanced classificatory operations cannot be attained
without a verbal basis. Again, a study by 01eron.(1956)
showed that deaf-mute children between 5 - 8 years were . |
. ~as successful as normal children in classifying by color,
shape, and size, but exberienced great difficulty in
claégifying at ‘a more abstract level.
. | -

i

2. Lovell (1955), using a battery of classification tests,
reported strond- evidence that the ability to categorize
was not adequately measured by conventional ‘factors.

”

3. Class concepts, at least the elementary ones, remain
virtuallty unaffected by variations in the cultural and
socio-economic enviornment (Goodenough 1962; Price-
Williams 1962).

-

Visual Giassificat}on Studies : ) d

It is qoite clear that the visual aspects of.objects play an

important role in how the'objecte are sorted or classified.

: Loweryaand Al]eh (1969, 1970, 1973) found that for firét graders,
shape is visually an easier attribute to handle than pattern, and’
pattern is easier than size. In addition, they found that it was much

.

easier for the ckild to use a single attribute rather than two attri-

"buteS‘simu?taneously and tHat two attributes could be handled more

"readily than three Most importantly, they found that situations in '
'which positionings or fine discriminations were ‘used as ordering attri-

butes required abilities which the children.did not yet possess. ‘It

,V
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may be.that" these abilities are never acquired for certain objects or

" stimuli, particularly those that are not part of dﬁeﬂs“everyday environ-' -

M - - -~ -~

ment. : . I » e,

’

wer . Askham (1972)« found ‘that 9 - 12-year-o]d students classified plants

‘ growing in a semi-natural outdoor environment differently’ than they
classified objects in a classroom setting’ Moreover, thé degree of
c]assificatory stimulation engendered by specific p]ants was dependent |
upon their distinctive characteristics and their physica] proximity to
wthe studerit. The setting and/or the natura]ness of obJects may inf]u-

ence the ways in which the objects are c]assified.

-

Shifting of visual attributes may be an important facet of the -
classification process. Schell (19719 found that students attend to one
+ attribute at a time when stimuli vary in severai attributes but that when
required to, they learn to shift quicklv from attribute to attribute.
I Bryant (1966) found that children below the age of ‘six shifted between
dimensions (e.g., color to shape) more easily than thev'could shift

between stimuli wi thin a;dimensioq (e.g.,'blne color td green color).

A-study with deaf children indicated that shifting within a dimen-
sion.is easier for older students and adu]ts and is easier than shifting

from one stimu]us dimension to another (Yduniss 1964)

Most studies of visual c]assification abi]ities have denonstrated

)

- that broad conceptual abilities appear at" given age levels, or in some

sequential order, or in association with cultural or pathological char-

i
-, P -
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'have,sought ;o reveal patterns gf,development re]ated to braad categor-

jés ~of age, experienoe% training, and sex, but all nave also neglected
(——-the degrees of difficu]ty within a level of ability. To Lowery and
'variables such as shape, co]or, pattern, funotjon, and value, or they

* status become the re]evant dimensians.

'multlgle class membersnip tasksf He found that upper and middle socio-

//

classificatory-success was dependent, in part, on the mode of presen- -

~ N 12
K3 " - .
- - N ;/ . . f

acteristics. ~ Gardner (]953) A. E. Goldman and M Levine (1963) E. .

Hanfmann and J. kasanin (1937) Price-williams (1962), and many others ‘

to document what Lowery and Allen define as horizontal fine structures
A]]en (1973) horizontal fine structures may consist of task oriented

may focus upon the learner in which case, age, seéx, and socio-economic

Loggins 51974) explored horizontal fine structures by seeing if
there were performance differences, due to socio-economic status and 4

sex, age, and task variables, among 7 - 8-year-old children on visual -,

economic status students performed better than lower socio;economic
status students; Tower SES boys outperformed Tower SES girls; upper’
and middle SES girls outperﬁormed boys all students did better on '
tasks involving differences than on tasks 1nvo]v1ng similarities.

[

Socio-Economic Status Studies »

In a study of lower and midd]e-c]assfonildren, it was found that*
?

tation; failure increased when the chi]dregalere presented with colored”

pfctures of objects to be grouped rather than the cbjects themselves

61
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(Sigel, Anderson,'qnd Shapiro 1966). It was conc]uded‘that Tower-class
children had not yet acquired adequate mental representations of famiiié;
objebts.’ Yet both grodbs of squec;s verbalized thefr responses:edﬁally

welT. It was found that there was-no significant difference in vérbal

- responsiveness as'a function of 1.Q. - .

= !

In a study done with kindergarten children of high and Iow‘socio-
economic étatus, Johnson (1968) found that both'toﬁiq cbnsiétent]y cate-
gqrizq‘on~fhe basi§ of attribute resemblance, especially when the attribute .-

of shape was invblved.‘ The mastery of categoriz%tiod; Johnson concludes,

" is both necessary and natural.and begins with birth and not with entraqce‘

into school.

Working with underpriviéleged children in Israel, Sharan an& Neller ‘
(1971) found that girls emerged superior to boys on all measures and
lower-class children generally employed color as a determinant for group- ‘

ing more than did middle-class children.” In the United Statés, Lowery

~and Allen {1676) found that upper sucio-economic status fir§t gvade gir]s"

perfofméd better than boys on tasks pertaining to single and double vari-
ables of shape, pattern, and size. Both studies found that lower-class
children were less able to achieve the required conceﬁtua] deptﬁ when

compared with their middle-class peers.

’

Cultural Studies '

* The data available on color and size stud{es tfanscenq cultural

boundaries. Schmidt and Nzimande (1970) found "overwhelming incidence p{
| - '
-] 2w
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colon preference” in their study of Zull children and illiterate farm .

< workers. The: results were remarkably similar to those obtained by

Suchman (l966) in his study of Hausa (African) children attendingvtra-
- ditional (not western-type) schoolg. Bruner et al (1956) report that !
' Greenfield, Reich, -"d Oliver, wsing different types of tests, came . to
- similar conclusions about unschooled Wolof Bush children7 In effect, ¢
they found that the use of color.as a grouping attribute increased .
with age and tMat the—use“of fOrm and functional attributeL was vir- ;
. tually non- existent at any age. In addition the WOlof illiterate ; ;

adults demonstrated the same reliance on color attributes as t/e Zulu ;
farm workers. \‘\\/ ° \\‘

.
<

Color again appears to be the dominant determinant in forming '
: cla551fication schemes 1in Price-williams study of Tiv (African) child-
~In his study, however he disregards this attribute and COﬂCEﬁg\\
trates his attention om the concrete attributes of q&ega," "domeattctcy,"
and "edibibity" in animals' and "xo0ots," "zwp-zeaged " and "5nom the
‘ &anth" in plants. From this study it appears that primitive children,‘f
'even when exposed to Western- type education, claSSify obJects on the
basis of the object's relationship to ‘their livelihood Price- Wﬁlliams
also found that Tiv children express a growth in the capacity to reach
the state of concrete operations when they>uave had an opportunity to ‘
manipulate familiar materials, Furthermore this growth proceeds at a

similar rate in both schooled and illiterate children and compares

favorably'with European children. In effect, these results add l

: 63 —
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credence to the uprk gdone by Piaget and his associates in‘Geneva.

Studies by Love]q Mitchell, and Everett (1962) have repeated Piaget s
experiments in other countries and confirm the ciassifica tory Teveis of
conceptua] development, Aithgugh,differences do occur with different

P

cultural backgrounds, the order.of levels remains constant.
v . . . <

Mﬂ".:-;‘k,-f’&
Inheider and Piaget (1964) describe three:stages of conceptua]
deveTopment thnough'which c]assification abi]ifﬂes are sequentia]]y
-attained. In. Stage I the chiLd groups .lagsifiable materiai into
figurai col]ections in which the co]]ection "Zooké &ike a tka&n” or
"Zoolu Ldze_ a 6a.ce ' In Stage II the figural coﬁections MWay

v *® ¢
-

' to non- figurai ceiiections The chi1d now sorts or groups objects

on the basis of. simiiarity of singie attributes (e ey size shape,

.mor, coior) In Stage III the chiid can mentaiiy hand]e "two or more o - ~
"} attributes simuitaneousiy and can eventuaiiy keep 1n mind that a ’ o
E | ;’ subc]ass is inciuded in a seperordinate ciass but'does not/exhaust
- ,it.\ o |
Kofsky (1966) and Ai]en (1967) used scalogram anaiysis to test
the substages within Piaget 3 theory This book ‘contains thase sub-

stages 1n which both experimenters found agreement with Piaget's

- work. . . )
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